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The ибВ Computer 


Тһе 68 computer and peripherals was designed by ASCI Inc., of Perrysburg, 
Ohio. The unit was deisgned to allow the novice to quickly and easily learn the 
fundamentals of microcomputer operation, and to provide the more experienced 
user with a useful debugging tool. The basic unit is light weight, portable, and 
exonomical, The и 68 was designed to allow for future expansion using the Motor- 
ola standard EXORCISOR bus compatible peripherals. 


The basic unit consists of a two-slot mother board, power supply, hex keyboard, 
six digit LED display, and CPU card, all housed in an attache sized enclosure. It is an 
attractive, as well as functional unit. 
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I POWER UP/RESET 


System initialization occurs on power up and when RESET is pressed. Тһе 
system monitor, АЗС! T68BUG, configures the 1/0 for nominal operation. (РАО 
for keyboard, PIA1 for display) and resets all flags and pointers. When initialization is 
complete, ASCI TEBBUG displays ASCI UP and waits for commands to be entered 
from the keyboard. 


DISPLAY 


The display consists of six 7-segment Light-Emitting-Diodes (LED). The left-most 
four digits normally display two byte date (ед., addresses and the index register) 
while the two digits оп the right normally display single byte data (е9., memory 
contents or accumulator contents). 


П ASCI T68BUG COMMANDS 


The ASCI T68BUG Monitor supports 16 commands, chosen for their utility in 
debugging user programs. The various commands are explained below. The procedures 
to be followed in executing the commands are tabulated following the command 
descriptions. 


The monitor commands are accessed through a hex keypad (shown in Figure 1), 
with prompts and results displayed on a six-digit seven-segment LED display (also 
shown on the left). Two additional functions, NMI and RESET are provided through 
pushbuttons to enable the non-maskable interrupt and hardware reset capabilities 
of the system. 


ЕА5СІ Marketing Group 1980 


NOTE: Keyboard has a double function to reduce size. 


С D 

Change 

8 g 
Punch Load 

4 5 
Pc/cc Х/А 
2 1 
Jump Branch 


Figure 1. Keyboard /Display 
SET PC (Set User Program Counter) 


This command allows the user to set the Program Counter. The instruction 
pointed to by this vector will be the first one executed prior to а DO, SINGLE STEP, 
or BREAK-POINT command. Failure to execute this command prior to the initial 
DO, SINGLE STEP, or BREAK-POINT commands will result in unpredictable system 


operation. 
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SINGLE STEP (SS) 


This command allows the user to execute a program in RAM one instruction at a 
¦ time. After executing an instruction, the program counter and condition code 
register are displayed. Control then reverts to ASCI T68BUG, and all monitor 


commands are available again. 
BREAK-POINT (BP) 


This command allows the user to execute code in RAM until a certain specific 
address (the break point) is encountered. When the PC reaches the break point, 
the PC and CC are displayed, and control reverts to ASCI T68BUG. 


PC/CC (Display Program Counter and Condition Code) 


This command allows the user to display the current Program Counter and 


Condition Code register. 
X/A tDisplay Index Register and Accumulator A) 


This command allows the user to display the current Index Register and Accum- 


ulator A. 
SP/B (Display Stack Pointer and Accumulator В) 


This command allows the user to display the current Stack Pointer and Accumu- 
lator B. 
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PUNCH 


This command, when used with the optional tape recorder, allows the user to 
dump object code from RAM to tape. The code is stored on tape in the format 


required by the LOAD command. 
LOAD 


This command, when used with the optional tape recorder, allows the user to 
load object code from tape into RAM. The code must have previously been stored 
on tape using the PUNCH command. Error checking is done during the LOAD, and 


an unsuccessful load will result in an error code being displayed. 


AUTO STEP 


This command allows the user to enter data into sequential RAM locations after 
specifying an initial address. Exit from this mode is by RESET only. 


BACKWARD 


This command, active only while in EXAMINE mode, allows the user to inspect 
the contents of a previous memory location. 


CHANGE 
This command, active only in EXAMINE mode, allows the user to modify the 


contents of the location currently being displayed by entering the new 2-digit hex 
contents of the location. 
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со 


This command causes unconditional execution of the user program, beginning 
with the instruction pointed to by the current Program Counter. 


ЕХАМИМЕ 


This command allows the user to examine the contents of any location in 
memory space. After entering this mode, the CHANGE, BACKWARD, and FOR- 
WARD commands become active. 


¦ FORWARD 


This command, active only in the EXAMINE mode, allows the user to inspect the 
. contents of the next sequential memory location. . 


JUMP (Jump to Address) 


This command allows the user to examine the location in memory identified by 
the byte currently being displayed and the previous byte. The byte in the display is 
the LSB and the previous byte is the MSB. This facilitates debugging by allowing the 
user to simulate the execution of jump instruction in the Examine Memory Mode. 


‚ BRANCH ( Branch to Offset) 


This command allows the user to examine the location in memory identified by 
the byte in display, that byte treated as the offset of a branch instruction. This 
` facilitates debugging by allowing the user to simulate the execution of branch 
instructions in the Examine Memory Mode to verify that the destination of the 
branch is correct. 
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NMI 


This pushbutton generates a non-maskable interrupt. So long as the user has 
not modified the NMI vector, the ASC! TEBBUG monitor service the NMI by performing 
a PC/CC command, then waiting for further instructions. This provides a method 
for halting a runaway user program (so long as that program has not changed the 
NMI vector). 


RESET 
This pushbutton generates a hardware reset. When activated, the monitor is 
initialized. This pushbutton provides the highest level interrupt capability. If a program 


is completely out of control, and NMI doesn't return control to the monitor, RESET 
will. 
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ASCI TEBBUG Command Procedures 


Procedure; Press 
1 SET PC 
2 SINGLE STEP 
3 BREAK POINT 
4 PC/CC 
5 Х/А 
7 PUNCH 
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Enter 


DDDD 


DODD 


DODD 


DDOD 


Display 
----PC 
DDDD PC 


PPPP CC 


тее БР 


DDDD bP . 


PPPP CC 
PPPP CC 


XXXX AA 


===> PÄ 


ВА‏ + = ست 


DDDD EA 


Monitor Action 


DDDD Stored as new pro- 
gram counter. 


The instruction pointed to 
by the user PC will be exe- 
cuted. Control then returns 
to ASCI T68BUG and the 
PC/CC command is auto- 
matically executed. 


The instruction at 0000 
will be saved, then replaced 
with a SWI (S3F). A GO 
command will then be exe- 
cuted automatically. When 
the SWI command is еп- 
countered, control reverts 
to ASC! TEBBUG and the 
PC/CC command is auto- 
matically executed. 

The current user Program 
Counter and Condition Code 
Register are displayed. 
The current user Index 
Register and Accumulator 
A are displayed. 

Dump contents of memory 
starting with bA (beginning 
address) and continuing to 
EA (ending address) to Tape 
in proper format to be loaded 
using the LOAD Command. 


10 


11 


18 


13 


14 
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LOAD 


AUTO STEP 


BACKWARD 


CHANGE 


DO 


EXAMINE 


FORWARD 


DDDO 


DD 


DD 


DDDD 


. LOAD - - 


LOAD 00 


LOAD 01 


DODD DD 


0000 - - 


DDDD DD 


2000 XX 
DDDD XX 


Loads program into HAM 
from Tape. Program must 
previously have been stored 
using PUNCH command. 
Displays OO if load is suc- 
cessful, O1 if error occurs. 
Enter automatic entry 
mode. ASCI T68 BUG 
opens sequential memory 
locations beginning with 
DDDD, and allows you to 
enter new contents. Exit 
mode by pressing RESET. 
When in EXAMINE mode, 
location counter is decre- 
mented and current con- 
tents of the location are 
displayed. 

When in EXAMINE mode, 
the current location is 
opened (- - displayed). 
New contents are then en- 
tered (DD). 

User program executes 
from the current location of 
the PC. 

Enter EXAMINE mode. 
Display current contents of 
location DDDO. 

When in EXAMINE mode, 
location counter is incre- 
mented and current con- 
tents of the location are 
displayed. 


15 


16 


17 


18 
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NMI 


RESET 


JUMP 


BRANCH 


PPPP CC 


ASCI UP 


DDDD DD 


DDDD DD 


Non-maskable interrupt, re- 
sulting in display of PC and 
CC when NMI occured. All 
ASCI TEBBUG commands 
are then available. 


Hardware reset. All varia- 
bles and 1/0 initialized. 
When in EXAMINE mode, 
the contents of the memory 
location specified by the 
currently displayed data (ас 
the LSB) and the preceding 
location data (as the MSB) . 
is displayed. 

When in EXAMINE mode, 
the contents of the memory 
location obtain by adding the 
currently display data to the 
currently displayed address 
as a branch offset is dis- 
played. 


III STACK AREA 


The АЗС! T68BUG monitor maintains separate stack areas for user апа 
monitor operation. On power up (ог RESET) a ten byte area of ВАМ (80000- 
50009) is allocated for the users stack (Mote: This area is sufficient to run and 
debug user programs with one level of subroutines only) Normal programming 
practice would require the user program to initialize its own stack area. 


ASCI T6BBUG maintains a separate working stack so that monitor operations 
do not affect the user stack area. Execution of an SWI or NMI while a user program 
is running will result in the registers being saved on the user stack. The user stack 
pointer is stored at BOOOC and can be examined using the EXAMINE or SP/B 
command keys. 


ТУ Interrupt Service 
The АЗС! T68BUG monitor supports user IRQ (Hardware) NMI (Non- 
maskable), and SWI (Software) interrupts. The vectors to the service routines are 


stored and initialized at POWER UP/RESET as follows: 


Interrupt Address of Vector Initialized to 15886 


IRG $0022 ENTADR 
SWI $0024 PCCCEX 
NMI 50026 NMISRV 


A user program may change these vectors to point to specialized application 
routines while maintaining most of the monitor functions. (Only the NMI feature is 
inhibited. The АЗС! TEÉBBUG monitor uses SWI to implement BREAKPOINT and 
SINGLE STEP. These functions are maintained even when SWIADR points to a 
user routine by having the SWI vectored first to the ASCI T68BUG service routine, 
and then to the user SWIADR only if the SWI was not initiated by ASCI TEBBUGJ 
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X 1/0 Ports 


The 468 has three parallel and one serial port. The parallel ports, РАО and РІА1, 
are dedicated to the keyboard and display respectively. The third parallel port is 
available to the user. (Mote: PIAO and РІА1 are also available to the user at the 
card edge if the keyboard and display are not required.) The serial port, ACIA, is 
dedicated to the cassette interface is not required. (See the circuit and layout 
drewings for information on card edge pin assignments). 


МГ Cassette /Paper Tape Interface 


The 468 contains an 85-232 interface that is used by ASC! T68BUG to access 
the cassette recorder ог TTY paper tape reader/punch. The data is punched/read 
utilizing the standard Morotola EXBUG forrnat. : 


МИ LOADING A ТАРЕ 


When the LOAD command occurs in command mode, T68BUG initialized the 
ACIA and sends the reader on character (DC1, $11) to the peripheral device. It 
then monitors the incoming data, watching for the segment tag. '5'. If the byte 
following the 'S' is not a '1' or a 2, ASCI TEBBUG will display ‘BAD’, then reads off 
character (ОСЗ, $13), and return to monitoring the keyboard for a new command. 


If the 'S1' combination is received, the frame (two characters), is interpreted as 
the byte count for this segment. The next two frarnes give the base address for the 
remainder of the segment. The data from succesive frames in the segment is 
loaded into sequential memory locations starting at the base address. The last byte 
in the segment is the checksum over the segment. The transmitted checksum 
must equal the computed checksum, if not, the TEBBUG will display ‘BAD’, send the 
reader off character, and return to monitoring the keyboard. If the checksums are 
equal, TEBBUG watches for the next segment tag 'S', followed by '1' or ‘9’. 
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If the tag is '59', ASCI TEBBUG sends the reader off character, displays 'GOOD', 
and returns to monitoring the keyboard. 


XIII KEYPAD OR TERMIMAL CONTROL 


The и 68 Trainer supports both keypad and terminal control. The source for all 
commands is determined on Power Up/Reset by the first key pressed - if the key 
comes from the keypad, subsequent commands may be entered from it; if an "A" is 
typed on the terminal, subsequent commands may be entered from it. 


The only active keys on the terminal are 0 - 8 and A - F and these keys have the 
same functions as the corresponding keys on the keypad. The LED display is not 
affected by the contro! mode. 


If, during a session, it is desired to change control modes without doing a RESET, 
the MSB of IOFLAG (Address = $50) may be changed. When this bit is 0, the 
keypad has control; when it is 1, the terminal has control. 


IX BASIC 
Toload BASIC, set the PC = SF838 and press D (DO). The BASIC loader checks 


¦ to see that the control mode = terminal, and then checks to see if the BASIC 
PROMS have been installed properly. If both conditions are met, BASIC is moved to 


¦ RAM and control is transferred there. 
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X BAUD RATE SELECTION FOR SYSTEM X 


Depress Examine Key, address 0043. It will read FF which is 110 baud. 
Depress Change and change to desired baud rate as stated below. 


110 Baud = FF 
150 Baud = FE 
300 Baud = FD 
600 Baud = F6 


1200 Baud = FB 
1800 Baud = FA 
2400 Baud = FC 
4800 Baud = ҒӘ 
9600 Baud = F8 


Please note the Baud Rate Generator Memory Location 0043 will reset to FF 
anytime the system is RESET. 


AUTOMATIC BAUD RATE SELECTION 
If the и 8B System X is placed under terminal control. The baud rate generator 
address 0043 will be set automatically by the leading edge of the first square wave. 


As the result the System X baud rate will be the baud rate of the terminal 
controlling. : 
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ХІ JUMP VECTORS 


For easy accessibility to subroutines the ASCI System X has jump vectors 
established for those subroutines most often used. 


To use these jump vectors, use the JMP instruction and address the subroutine 
you desire to use JUMP VECTOR. 


EX. To go to the KEYIN subroutine program as follows: 
7E (JMP) F803 (JUMP VECTOR) 
The following list will give the most commonly used subroutines, labels, and their 


JUMP VECTORS. For detailed explanations of these subroutines, see the following 
pages, for their respective programs, see the printout of the АЗС! T68BUG 


Subroutine Label Jump Vector 
DISPLY FBOC 
WRDATA ЕВОЕ 
KEYIN F803 
OUT2HX No Jump Vector 
ADROUT F812 
менх ЕВОБ 
INEE FB1B 
INHEX FB1E 
ме F821 
INA [824 
OUTEE F827 
OUTHEX FB2A 
оште F82D 
OUT4 F830 
BAUD F833 


For additional subroutine locations, see page 4 of ASCI TEBBUG Printout. 
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ХИ Subroutines Parallel Input/Output 
The DISPLY Subroutine Memory location FD74 Jump Vector ЕВОС 


The BISPLY subroutine displays 6 characters in a single left-to-right scan of 
the six LED's of the ASCI System X. The 6 characters displayed had been stored 
earlier as bit patterns which cause the appropriate 7 segment characters to light 
up. The 6 bit patterns for the BISPLY subroutine are fetched from locations 
СОДА, 004b, 004C, 004d, 004E, and OO4F. The WRDATA routine may be used 
to accomplish the number-to-character bit Pattern Conversion. 


The WRDATA Subroutine Memory location FE22 Jump Vector FBOF 


The WRDATA subroutine converts a 4-bit binary number, passed via the A 
accumulator into a bit pattern which lights up the corresponding hexadecimal 
character in a LED display. The subroutine uses a sequential table of patterns found 
at location FD26 through FD35 which represent the hexadecimal characters О 
throughF, respectively. The LOAD DISPLAY subroutine can be disabled by setting 
the DISPLAY INHIBIT flag (NOWRF) at memory location 0044 to a "1". 


The KEYIN Subroutine Memory location FD58 Jump Vector 3 
The KEYIN subroutine scans the 16 keys of the keyboard for input and calls on 


the DISPLY subroutine to refresh the LED display between each scan. The keys 
have sequential priority and the "F" key has the highest priority. 
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The KEYIN subroutine uses the WRDATA subroutine to save the character 
input from the keyboard. KEYIN continues to loop (always calling DISPLY after 
each scan) until depressed key is released. The character will be displayed unless 
the display inhibit flag (memory location 0044) is set. 


The OUT2HX subroutine Memory location FD27 No jump vector 


The OUT2HX subroutine converts an 8-bit binary number passed via the A 
accumulator into two bit patterns. These patterns light up two corresponding 
hexadecimal characters in the LED display. The B-bit binary number is split into two 
4-bit numbers. The WRDATA subroutine is called twice in order to write the two 
display patterns in two sequential effective memory locations. The 8-bit data word 
is life in the B accumulator upon exit from the subroutine. | 


The ADROUT subroutine Memory location FD1B Jump vector F812 


The ADROUT subroutine converts a 18-bit number to 4 LED display codes. The 
16-bit number is fetched by the ADROUT subroutine from locations 0038 (B-bits) 
and 0039 (8-bits). The OUT2HX subroutine is called twice, once for each 8-bit 
byte. The 7-segment LED codes are placed in locations 004۵-004۳ and will display 
in the first 4 LED's. 


The IN2HEX subroutine Memory location FD38 Jump vector F806 


The IN2HEX subroutine builds a composite 8-bit binary number from two 
keyboard entries. It makes two calls on the KEYIN subroutine. The first user entry 
at the keyboard becomes the upper 4-bits and the second keyboard entry 
becomes the lower 4-bits of the final B-bit binary number. The A accumulator 
contains this B-bit number upon exit from the subroutine. 


АЗС! Marketing Group 1980 16 


ХШ Seria! Input/Output (ACIA) 
The INEE subroutine Memory location FC46 Jump vector F818 


The INEE subroutine gets one character from the ACIA and leaves ш 
character in the А accumulator upon exit from the subroutine. 


The INHEX subroutine Memory location FC33 Jump vector ЕВТЕ 

The INHEX subroutine gets one АЗС!!! character from the ASIA by use of the 
INEE subroutine converts the ASCI II character to hexadecimal and leaves conver- 
sion in the A accumulator upon exit from the subroutine. 
The ИМ2 subroutine Memory location FC22 Jump vector ҒВ21 

The ИМӘ subroutine gets two ASCI || characters from the ACIA and uses the 
IN HEX subroutines twice to convert the АЗС! || character to hexadecimal. This 
Subroutine uses the byte counter (address 0042) and leaves the conversion in the 
user stack area (Memory locations ОООО through ОООАЈ 


The ИМА subroutine Memory location FCƏD Jump vector F824 


The ИМА subroutine gets 4 ASCI || characters ог 4 hexadecimal characters 
from the ACIA and uses the IN2 and INHEX subroutines. 


The OUTEE subroutine Memory location РОБЕ Jump vector F827 


The OUTEE subroutine takes the byte in the A accumulator and sends that byte 


to the ACIA. 
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The OUTHEX subroutine Memory location FC66 Jump vector FB2A 


The OUTHEX subroutine sends the hexadecimal digit in the A accumulator 
converts that digit to АЗС! || and send it to the ACIA. The OUTHEX subroutine 
uses the OUTEE subroutine and the DISPLY subroutine. 


The OUT2 subroutine Memory location FC55 Jump vector FBƏD 

The OUT2 subroutine takes 2 hexadecimal characters from memory via the X 
register, converts these characters to ASCI || by use of the OUTHEX subroutine 
and sends them to the ACIA. 
The 0М74 subroutine Memory location FC53 Jump vector ЕВЗО 

The OUTA subroutine through the use of the 01112 subroutine twice, take 4 
hexadecimal characters in memory, converts these characters to ASCI Il and 
sends them to the ACIA. 
The BAUD subroutines initialize the АСПА (Memory Address ЕСОО) and sets the 


BAUD Rate to 110. Memory location 0043 is the Baud Rate Code and this may 
be changed for higher Baud Rate operation. 
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XIV. MEMORY МАР 


The ASCI System X has 1К bytes of RAM (Random Access Memory) and 
orovision for 2К or 4K bytes of PROM (Programmable Read Only Memory). The 
basic unit has the ASCI TEBBUG monitor in this РВОМ space and utilized 64 bytes 
of RAM for data storage. The remainder of RAM is available for the users 
programs and/or data storage. 


ADDRESS 
FFFF | ASCI TBUG | 2708 PROM 2 
ЕВОО | 2716 РВОМ 2 | 2708 PROM 1 
F7FF | 
2716 РВОМ 1 
ЕООО 
ЕСОО ACIA 
ЕВОО Spare PIA 
E400 Display PIA | 
E000 Keyboard PIA 
DFFF 
Expansion Memory Space 
0400 
ОЗРЕ 
User НАМ 
0060 | 
| 
ОО5Е 
ASCI TEBBUG ВАМ 
0000 ` 
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Figure - Memory Мар 


ХУ Instruction Set 


TABLE 3- ACCUMULATOR AND MEMORY INSTRUCTIONS 


ADDRLSSIXC MODES ROOLEAN/ARITIMAETIC OPERATION COND CODE AEG. 
mmeo | 01866 | 67 ك ااك قاش ذا‎ nn 
OPERATIONS мнемоте| or ~ اح‎ 0۶ - -jor - 2-і 10 ~ = rater 1e centres) ШП 
ма Apa |s 2 ;јз з аз маз 15 
мә fcs د‎ 200 3 alee 5 ده |د‎ |+ 
hsa hemiin asa эз 1 
a44 math Carry ده وان و قا د وا2 د | ھەم‎ m Ци 
ма |o 2 әзі ез ده و ا:‎ вм. св Це 
bot anoa |м 2 204 د‎ afa و‎ alee ده‎ "°"! EM 
ىس‎ CG 2 72/04 3 71۱٤٤ 5 z| 4 23 ч. ele 
baten ша [os 2 fs د‎ ajas ده هان و‎ M ele 
وتم‎ fes د‎ 2|05 3 afes 5 ојма 3 ч EM 
о ся sop dip > oo -u ole 
сала « 1 EM 
cone P ole 
torpe ша [а 2 2а د‎ ја s оја «з лы eje 
و 2 د اد 2 ©| ومس‎ |n «з вы ole 
Compare Acn cna па [лв EE 
سا‎ Vy. соч ü 6 7 21856 3 9-м ele 
COMA وه‎ 2 кА . ele 
сома 211% ele 
Complement, Їз "єс o 7 2106 3 00 м.м МЫ 
- MEGA ГЕСЕР ole 
m "D ole 
Decimal Aunt A ода ват ale 
Decrement ott ват alma ده‎ . 
otca “ai E 
otce ا د هو‎ . 
`2 tona [ы а аја د‎ зја 5 оја + з . 
tm | 1 2/08 3 зи s зе а 2 . 
Increment INC تا‎ 7 2 6 1 . 
INCA word . 
Ince зъл . 
Lond سم‎ ша | 6 2 аас ده هوان و هان د‎ . . 
ias | ce 2 afos 3 afes s afre ده‎ . . 
ك‎ oma [вд 2 ofsa د‎ ам s هان‎ аз . . 
oma ± 2 оол 10 ده اد‎ : : 
мао ON X 4 т A غو اوه‎ . . 
тнв 0 п |в 53 . . 
ћи Dau PULA 2 4 а ˆ= هوي‎ . . 
وم‎ 1 Е اه دږ‎ . . 
pom 00 تمس‎ ape e з : 1 
ROLA 4. . 1 
ж note м? . 1 
поме اوه‎ ROR » + دوواد‎ . 1 
rora ва . 1 
none въ . 1 
эч Let, Antenne ASL worin ده‎ . 1 
asia из . 0 
ASLO ы 2 М 1 
ОТРЯ ASA и“ » ;|п ¢ د‎ . 1 
азға “а . 1 
"n “1 . 1 
eft Ret, Lope ASR لما‎ + HN ل‎ 3 . 1 
- ма . 1 
I) я? а 1 
Sins Aci STA بو‎ 1 e in 5 з . 7 
EN от 4 ate 6 из . . 
кәне ша [в 2 af% د‎ afao s ده اد‎ . 1 
sues co 2 2/00 з 210% 21043 . 1 
ى‎ де 2 w 2 . 1 
Sá wth ny sia |a 2 afa зам nea . 1 
sa |o د واد د‎ jes £n a د‎ . ' 
=> ШЕ . . 
má nad . . 
سا‎ мо ك‎ 1st ют alm 6 د‎ E . 
ISTA в: . . 
"m өз певеца 
800805 
mn сонотож CODE SYMAOLE 
OF *° ش كغ2‎ ———Á 
` Nomini of MPU tren. © мени 6 но £” lom b 
= Mente ol Propan Brit ×= L === 
+ مهسمه‎ B يهھ‎ 
- kama Mat . L سامت‎ 
بەسمۇ‎ AND, - ۷ Очен 7% comoiemem 
ар Consens of وسم‎ кеме келіге w Бика пране: С с сауатын 
peres 
m"———— P беты s sas 
£ غغغغ‎ 
° 777 
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TABLE 4 — INDEX REGISTER AND STACK MANIPULATION INSTRUCTIONS 


COND CODE REG. 


[TN шнєст | woex | өлме | ٥ n 
POINTER OPERATIONS мнемомс | ог |~| = [or] ~ | = |o [- | - | ог [= | ev | ~ | > | воо\ЕАНЛАЯТНМЕТС orcaarion |н 
Compare Inder Reg ox Гас |а| асаа јас [еә Тест |з хн мү м Ве: 
Decrement Index Reg 2 ве | x rx . 
Decrement Stach Pri ots ма | 1 د مو‎ 5р . 
Increment Index Aog 2 mnn "m . 
Increment Stack ен ws] . заа مو ومو‎ И 
Lost Indes Rey ux [сеа оова а |ee|e | 2 Те 5 |3 ЕЯ : 
Load Stack ¥ [за 2 Jat | 5 | 2 | вЕ| 5 |3 M SPK. M e) ‘SPL : 
»ئەڭ‎ index Вер sx orf о ео онер بل‎ × × 700 41 
Sio Stack Pott БА 0 1 00000 SP MSP Men . 
هھ‎ тх ED × 1: . 
Stack бн «Indu Reg Sx | mlafi ЕДИН . 


TABLE 5 — JUMP AND BRANCH INSTRUCTIONS - 


RELATIVE | 67 Ехтно | IMPLIED n n 
OPERATIONS mnemonic [or| - | ± or] - | [or] ~ | = [о | [= BRANCH TEST н с 
Branch Always BRA 20 | 4 | 2 None + - 
Branch И Carry Clear ecc DIESES [an H . 
Branch И Carry Set 2 а | 2 [2 . . 

anth M = Zero 27 | 4 | 2 га . . 
Branch H > Zero 264 |2 к Фу: 0 . . 
Branch it > Zere за |2 гнома E . 
Branch И Higher 72| 4 | 2 ت‎ . . 
Branch II < 2me БАКЕ 29*01 . . 
Branch К Lower Or Same ШЕЕ га . . 
Branch И < Zero 20 | + | 2 NOV‘ . . 
Branch И Мима. 2в |4 | 2 we . . 
Branch H Not Equal Zero ?6 | ¢ | 2 2:0 . . 
Branch И Overiow Clear ж|а|2 veo . . 
Bench H Overtiow Set 29 а | 2 ¥" . . 
Branch тл за | 4 | 2 Neo . . 

anch To Subroutine зо а |? H . ` 
Jump веја | 2 | ?€| 3 | 3 See 566:5 0% . . 
Junt Te Sob НЕСИЕ j : : 
Не Operation 01] 2 | Advances Prog. Cntr Only . . 

ın From тыр зв |10 |1 

Return From Subroutine 39 | § | 1 . ele 
Soltware Interrupt 3F |12 | 1| г See 560 . «|. |. |. 
Want foc петорке WAL | зе|• || | . || 


"WAT pun Addres Bus, AM, and Data Bus in The Three Пан moda while УМА n held low. 


TABLE 6 — CONDITION CODE REGISTER MANIPULATION INSTRUCTIONS 


COND CODE MC. 


DERE 
Ort RATIONS wom DERE 
¬ ас 5 
ee оным ми си 
pr ev 
ТУА ыс 
рита Мод. зи 
prse sty 
hemn A = CH та» 
(ТЕГҮ) TA 


CONDITION CODE REGISTER жопа. 


ea riter екен‏ ت 
Тез Rev» 100090007‏ 

Test Rest 000000007 

Тен Decma sate mt most lean! BCD Спасение ووو‎ than кен Ive! ст 4 لومون‎ d 
سا‎ Dresd ^ 10000000 =. 

Tes کس‎ ОПН pro te пож 
Тн Set rouse او افو‎ NOC olm им Ке кенені 
Ten وک‎ bor of көн veniam (MS! вун 

Test 


Je 
(м Сотоне Code Көке кет هو‎ Ше Soma Ооо 

Set en مق مون‎ жалп И еее Nom мала سو‎ amien я trend нені the чөй ван: 
жекені те кенен м манты А 
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ASCI/U68 SYSTEM X CPU PARTS LIST 


DESIGNATIONS DESCRIPTION | PART NUIVIBER 
ІСІ Invertor 741504 
ICƏ Dual Input Nand Gates 741500 
ІСЗ Three Input Nand Gates 741510 
ICA, IC5 Spare 
126, IC8, 1с9, Сет Amplifier Non-inverting 7415367 
ІС? Address De-coder 748471 
1C10, IC11, 1C23, IC84 | Bus Drivers, Three State ВТеб 
ста Amplifier Inverting 7408 
ІСІЗ Amplifier Inverting 75188 
ІС14 Control Amplifier 7415175 | 
015 Asynchronous Communications | MC6820 
Interface Adapter (ACIA) 
IC16,IC17 | 1K Bytes by 4-bit RAMS 2114 
1018, IC19 EPROMS Selectable for 2616 or 2608 
| 2K-bytes ог 4K-bytes 
сео Amplifier Inverting 7415368 
022 MPU, Microprocessor Unit MC6800 
(с25 Baud Rate Generator 34708 
IC26 Two-Phase Microprocessor MC6875 
Clock 
IC27 Timing Buffer for RESET 555 
ICe8 Dual Input And Gates with 75150 
Inverting Amplifiers 
1029, IC3O, IC31 PIA (Peripheral Interface MCBB821 | 


Adapter) 
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ASC] T68BUG Commands 


пао X W31SAS 89% / 7 


90122۸0092 SNA MOSIOHOX3 1011 


0 
П D 
р D 
р 1 
р 0 
р ' 
0 0 
0 0 
‘ САЗАТНа | 
D 508 viva ٠ 
[ 0 
[ D 
' ' 
' ' 
' ' 
' ' 
' ' 


Oo ww... б s.a se همه‎ č.o 


13534» 9072 па 


1 ¦ ozor 


* 0/1 4 


D 
0 
: 0 
8 ' 
089۷03۸3۷ ¥14 от ۸٨۷1د510‎ vId 5 9 VId 3uv4S 6201 ' 1У1х 
0 
1 
' 


i вгэг 
-------------------------------- s= was... مه مهد‎ goes. po е 
HO123HHO9 ма но193ннод ! HO LY INNOD ' 
08709۸32» Ому 0 Vid u3sh ! 0/1 65 مو د‎ Ы 
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ASCI T68BUG Commands 


AUSIA P ОУБОРАЗУ 


00011۷ 20912400302 56 


X ٧١۱315۸5 ٧ 


S08 0‏ ھ سا 
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31885 22-5 


22/227 


195% 


чим 


me 
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x 
x 
[4 
я 
5 
Ë 
5 
of 
rg 
= 
= 
= 


al, 
= 
5 
0” 
¬ 
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100٧97 10302 
89" 12SV 


27 


EES 


EN is 


| | | ГІШ 


d КЕР ШЕ, ВИИ لسا‎ Esra 


pæ gd = 


«Фр? 
اسا‎ 
он су; 
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222517 


ىي 
НУЧ‏ 57 
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ASCI 


POWER SUPPLY 
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БОГ. 


trou + 
ә, non 
пију] 
` за 
اس‎ 
ر‎ 
4 
: 
0 
, 
8 
9 
س‎ 
w 7 
Pe 
Га] 
| Es] o 
ұмы i 
іш 
27712 ١ 
шай 
св» 
а s ; a 
| = 
1 bre 4 я: 
¥ < 
[221 с uq 
£ 
D 
1 t d 
| ат 
' ' É 
ن‎ 
د‎ йч. 


+ ey иии. 1 
الا |7 سا‎ 7 


MILII 


29434352321 


k 


ШИП 


ЕНЕ 


1338 
Л] 3 


311] 
1050 


ЕЯ 


17 111111 


1 


1/77 
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$5 
Qr 
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ИЕ 


89г125у 


ЕТ 1 EI‏ اسي 
via t£ РАС En T qus [$ о‏ مال 
| پس ىسا | -Даһ m‏ 
к ғ ка‏ 
8 
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FAGE 001 16584641.5А:0  Té&BUG RESIDENT MONITOR FOR ASCI TRAINER 


00001 NAM теввиб 
00002 TTL RESIDENT MONITOR РОК ASCI TRAINER 
поооз * 
2004 * VERSION 4.1 
00005 * ` 
00006 * 19 MAR 81 11:32 AM DX 
00007 * 
00008 * THIS VERSION USES THE LS/DR DIGITAL САЗЗЕТТ. 
00009 * 
00010 * 
00011 ж T4SBUG AND USER STACK AREAS 
00012 * ` 
000136 0000 üRG $0000 
000144 0000 0008 A RMB 11 USER STACK AREA 
6000156 ОООВ 0004 А ‹ КМВ 6 
000166 0011 ооо> А АМВ 2 PROGRAM COUNTER, HIGH. 
00017А 0013 0014 A < КМВ 20 BUG STACK и 
00015 0026 А EGLI *-1 
0001786 0027 0002 A < RMB 2 USER STACK FOINTER 


00021 * BRANCH TEST AREA FOR SINGLE STEP 
00022 * AREA INITIALIZED BEFORE EACH TEST 
0 * 
0001 А КАМОР RMB 1 BXX 
0001 А КАМПЕР RMB 1 #+5 
0001 А JMPFLS RMB 1 JMF 
ооо: A FLSIIES 2 z #FALSER 
0001 A IMP TRL 2 1 МР 
0026 0002 А TRUDES RMB 2 #TRUEBR 
22030 OOZF А SAVEX EQU T TORE FOR X IN DISPLY 
00031 0020 А ТЕМРХ EGU Е TEMP STORE FOR X IN ADDARX 
* 
ж FLAGS, POINTERS, ECT. 
* 
0002 IRGADR 82 IRG АПК HOLTER 
OQ 0002 SWIADR КМВ SWI ADR HOLDER 
ща 0002 NMIALR RME NMI АПК Hi 
ос С MODFLG RMB DO/EXAMINE/STEP FLAG 
АШОК ADDRESS HOLDER, 


A 2 
А 2 
а 2 
^ 1 
^ 2 
JA A 28۴8618 КМВ š BREAK POINT ADDR 
00041А А ВРПАТА 2 1 ERE POINT CATA 
А ас UM RME 1 CHECK SUM STORE FOR LOAD/FUNCH 
3 А BEGADL RMB 2 BEGINNING АППКЕ ORE FOR PUNCH 
А Емпапо RMB 2 END АПОКЕ STO FOR FLINCH 
А ALICE RME 1 [^ | SAVE FOR BAUD WHILE LOAD/FUNCH 
000466 А ВАЧИСЬ RMB 1 C——pBaun RATE CODE v 
000478 0001 A NOWRF RMB 1 NO-WRITE FLAG 
0001 А FOUNDE RME 1 PUSH BUTTON FOUND FLAG 
0044 0001 А CHNGFL RME 1 CHANGE FLAG 
0047 0001 А INCHAR RME 1 CHARACTER INFLT 
0048 ооо: A DIGFTR RMB z DIGIT POINTER 
0048 0001 А 213111 RMB 1 DIGIT CELL #1 
0048 0001 А DIGIT ME 1 DIGIT CELL #2 
0042 0001 A DIGITS RMB 1 DIGIT CELL #3 
0040 0001 А DIGIT4 RMB 1 DIGIT CELL #4 
А 004Е 0001 А DIGITS КМБ 1 DIGIT CELL #5 
000576 ۹۴ 0001 А DIGITé RMB 1 DIGIT CELL #4 
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00059 
00060 
20061 
062A 0050 
-ооовза 0052 
000640 0054 
00065 
00066 
00067 
00048 
00069 
00070 
00071 
00072 
00073 
00074 
00075 
00076 
00077 
00078 
00079 
00080 
00081 


ооо 
00099 


€: 


)~ ال 
e‏ 


00101 
00102 
00103 
00104 


900106 
00107 


i 


0002 
0002 
0008 


0000 
0001 
0002 
0003 
0006 
= 


5 
ғооо 
Foo2 


FooS 
0008 


0001 


ЕООО 
E001 


ЕСОО 
ЕСО1 
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РРР 


РРРРРРРРРР 


РРРР 


РР 


РРРР РРРР 


* 4 

ж ТАРЕ ROLITINE RAM STORAGE 

* 

патетк 82 2 DATA POINTER LOAD/PUNCH 
COUNTR RMB 2 BYTES ТО LOAD/PUNCH 

TRUFF RMB 8 TAPE BUFFER 

* 

* TAPE EQUATES 

* 

REWCMD EQU 0 REWIND TO START HOLE 

REDCMD EGU 1 READ 1 RECORD COMMNAD 

иктсмо EGU 2 WRITE 1 RECORD COMMAND 
STACMD ЕП) 3 REQUEST STATUS COMMAND 
СОКМО EGU 3 REWIND ТО CLEAR LEADER 

XTAFE EGU $5854 DATA РОК EXTERNAL ТАРЕ CHECK 
ЕХТТАР EGLI $F OOO FROM ADOR FOR EXTERNAL CHECK 
XPUNCH EGU ЕХТТАР+2 ADDR OF «UMP TO EXT FUNCH 
XLOAD EGU XPLNCH*3 ADOR ОЕ JUMP то EXT LOAD 
B9400 EGU 8 BAUD CONSTANT FOR 2600 BAUD 
* 

* IOFLAG КІРТІОМ 

ж 

ж BIT 

* 7 

* 6-2 с / г 
* 1 CARRIAGE RETURN ago 2 

* o SPACE "© 5% 

* — 

IOFLAG RMB 1 CRT/KEYPAD FLAG :00 => KEYPAD 
* 

ж 1/0 MEMORY GNMENTS 

* 

K EGLI ФЕ ООО ЕВ ПАТА KEYS 0-7 

к ! KB CONTROL KEYS 0-7 

٢ EQU КВ DATA KEYS Е 

Е EJ KB CONTROL KEYS 8-Ғ 


LEDDIG 


ACI 


ACS 
ACIAXR 


$E400 
LEDDIG+1 


عا 
LED‏ 
LED‏ 
(ЕП‏ 


DATA DIGITS 

CONTROL DIGITS 
пата SEGMENT 
CONTROL MENTS 


SPARE FIAA LATA 
FARE PIAA CONTROL 
SPARE РТАВ DATA 
SPARE РТАВ CONTROL 


АСТА CONTROL/STATUS 
АСТА TRANSMIT/RECE IVE 
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2109 ж ¥ 
10 * JUMP VECTORS TO USER ACCESSIBLE ROUTINES 
* 
21%. F300 ORG ФЕ20О 
2113 * 
31148 2800 ТЕ Е874 А JMP RETART О T&GBUG RESTART 
01154 F303 7E ЕП96 А JMF KEYIN GET KEY FROM HEX KEYBOARD -> А 
01144 Егоб 7E ЕШ7С A IMP INZHEX GET TWO HEX DIGITS FROM KEYBOARD -> А 
21176 ЕВО? 7E FD47 А JMP GETADD GET FOUR DIGITS FROM KEYBOARD -> ADLRSS 
51156 ЕВОС 7E FDBS А JMF DISPLY REFRESH DISPLAY FROM DIGITI - 6 
)1194 FEOF 7E ЕЕ66 А ШИР WRDATA — CONVERT HEX DIGIT TO DISPLAY CODE 
21204 ۴812 ТЕ FUSF A JMP ^ ADROUT DISPLAY 4 DIGIT ADDRESS IN ADDRSS 
21216 F815 7E ЕППС A JMF ADDABX ADD (А, В) TO X 
226 F818 7E FUE? A JMF ATIDIEX АШ! B TO X 
А +318 7E FC44 А. . لاك‎ NEE GET UNE CHARACTER FROM АСТА -> A 
91248 БЕЛЕ 7E Р [3 IMF ТМНЕХ GET ONE HEX DIGIT FROM АСТА -> А 
91254 F22 6 JMP IN2 GET 2 HEX DIGITS FROM ACIA—> هه‎ Cx) 
01 BE FES  E-FETE— B F HE EES FROME TA Te MODI 
0127A F827 ТЕ ЕСОС А. — . MP ULTEE SEND BYTE IN А -> АСПА 
01284 FEZA 7E ЕС64 А МР QUTHEX ‘SEND HEX DIGIT- IN А -> АСТА 
01294 ۴829 ЈЕ Е А JMP QuTz ± SEND 2 HEX DIGITS IN М(Х) -> АСТА 
А JMP BAUD INITIALIZE ACIA 
A IMF ЦРКОМ PROM AUTO LOADER 
A ЈМР Ерата. PRINT CHARACTER STRING 
А JMF пситске CR/LF » 3 NULLS 
۵ JMF LOALO LOAD (COMPLETE) 
А МЕ РИМСНО FUNCH (STALL, SACIA, КЕНТМП, SAVE) 
A MP ТАРЕ 5 
өт JMF Д GOZCLR © i 
а а» JMP ONDELA COND STALL 
0140A а JMF FANNER WARM START 6 
0141A A JMF REAL TAFE LOAD 1 RECORD 
1426 А IMF SET АСТА FOR TAFE 
01436 A JMP RESTORE АСТА FOR T 
0144A A JMF WAIT FOR TAFE STATUS 
01454 ۵ JMF ООТТАР DATA ТО ТАРЕ, UPDATE CHKSUM 
0144A A JMF INTAF DATA FROM TAPE, UPDATE 7 
0147A A JMP PUTZ 2 DIGITS то DISP/CRT 
0143A A IMF FUT4 4 DIGITS то DISP/CRT 
01478 ^ JMP INPUT GET KEY FROM KEYPAD/CRT 
noo ТЕД — او‎ CORDED جد‎ (Вой sc "EN 
| р БЕЗ А w А CORD: , 3 { 0 
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00151 
00152 
00153 
154A 
о9155А 
001566 0 
00157А 
00158 
00159 
00160 
001414 
001524 
00143A 
00144A 
001654 
001664 
001578 


. DE 35 
со 
ПЕ 31 
оо 


0026 
0008 


44 
45 
00173A 46 
001746 56 
001754 
001744 3 
00177 
00178 


Р^17? 


0000 
E401 


ЕП 
BD 
C4 


Bo 
во 
ова ЕВРЕ се 
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T&SBUG RESIDENT MONITOR FOR ASCI TRAINER 


* 
* PROGRAM AREA BEGINS 
* 
NMI LOX ММТАОК БОТО NMI SERVICE ROUTINE 
JMP o, x ADDRESS IS ІМ 76 
IRG Кох IRGADR GOTO IRG SERVICE ROUTINE 
ЧМР 0¥ IS IN IRGADR 
* 
* POWER ЏР/КЕЗЕТ УЕСТОКЕП HERE 
А 
КЕТАКТ SEI 
Los 
LEX SET DEFAULT USER STACK 
STX 
LEX У NMI SERVICE 
STX NMI ACR LOCATION 
STX ‘SDR INITIALIZE IRẸ LOCATION 
СЕХ DEFAULT SWI SERVICE 
SHIALR INITIALIZE SWI LOCATICN 
CLEAR 
Ne WRITE FLAG ANG 
JUNG FLAG 
T CHANGE FLAG 
IüFLAG 
SET BAUD RATE CODE FOR 110 
BALECIE 
* 


* INITIALIZE FIAS 


#$] 4 
15 
1-Е G 
BAUT 

#0000 
DIGCTL 


INITEL 
ІМІТБІ 


ЗВАНИЕ 
"©7 
HOFF 


#ФРЕ 
ІМІТБІ 
BANNER: 
BAULRT 
ЗЕТПЕТ 
#4 
سا‎ 
RGZCRL. 
"7 


ERA 
КЕС 
ERA 
ВАНИЕ JER 
BANNER ۳ 
LIAR 


UFEN DATA DIRECTION REGISTERS 


SET КЕУВОВКО FOR ТМЕЦТ 


SET DISPLAY БОК 7 


CLEAR BAUD RATE COUNTER 
15 CRT TALEING 7 


NE GO то РАШ RATE ROUTINE 


КЕҮРАй TeLEING 7 


YES, INITIALIZE ПІЗРІ АҮ 


$ КЕУРАП TALE ING 


NO, KEEP WATCHING 


T DIGIT POINTER 
WRITE 

“ARGI UP” 

IN THE 

DIGIT 
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002094 6٠ 
00210A ЕЗЕЗ 
002114 ЕЗЕ6 
002126 7ع‎ 
002134 FSE9 
002144 FSEC 
002154 6 
002164 FSEF 
00217A ЕВЕ? 
00218A 5 
002194 معقع‎ 
F&F7 
ЕВРА 
ЕЗРС 


00223 
00224 


ЕВРЕ 
F906 
؟۴‎ 
F916 


FES9 
0000 


а 
A 


FD FSE6 


0044 


37 
FESS 
FSFE 


FUE 
оо 
oo 


F%53 
ЕВЕС 
FAA 
FOIE 
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A 
А 
А 
А 


гг 


РРРР 


JSR 
LTX 
DLOOF DEX 
ЕМЕ 
CONTRL INC 
CLRA 
STAA 
CONTL1 JSR 
рх 
ТАВ 
ASLE 
JSR 
LEX 
JMF 
* 


PUT2 CELLS | 

#0 DELAY 

DLOOP 

NOWRF INCREMENT NO WRITE FLAG 


RESET DO/EX/ST FLAG 
160106 
INFLIT GET CONTROL CHARACTER 
#JMPTBL GET JUMP TABLE BASE ADDRESS 


CALCULATE OFFSET 
ADDEX GET TABLE ADDRESS 
O, x GET DESTINATION 
Ox Gü TO IT 


* CONTROL KEY JUMP TABLE 


* 
IMP TEL РОВ 
FOR 
РОВ 
FOB 


AJMF FERA, SNGSTF, ВР INT 
FCCCEX, ХАЕХ, SPREX, 
PUNCH, LOAL, STEF, ВК 1 

CHANGE, GOZ ١١ EXAMNE , РОКИБО 


2465 


FAGE 006 


002406 
00241А 
002424 
оогаза 


00247A 
00242A 


4 
00255 
00254 


00261A 


002628 
0024634 


002654 
002646 
00267А 
оогеза 


00270A 
00271A 
00272A 
002734 
002748 
00275A 
00276А 
00277A 
0027846 
002794 
002808 
00281A 


00283A 
00284A 
00286A 


00287A 
00288A 


БЕ aot 


* 
+ 
+ 
CHANGE 


0046 
оо 

ҒЕЗФ 
004Е 


* 
* MOVE 
* 
ЕСКИКО 
за А вкивко 
14 7 
зе а ۵-۴ 
оо ^ 
OD 2967 
зе А ABRA 
оо А 
01 4 
FDDC A 1 
зе А МЕХТ 
FEF2 А, 
FDSF А 
16 7 
0037 А STEF 
06 Е97С 
0037 А SETFC 
08 А 
вс а 
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ПАА 
BEQ 
CLR 
сав 
ISK 
LOX 
STX 
JR 
LOX 


1 4 ' 


CHANGE 7۷ 


CHNGFL. 
CUNTRL 
CHNGF L. 
#0 

FITZ 
#0IGITS 
LIGFTR 


MOLDFL UG 
قير‎ LI 
ЕОКИКО 
CONTRL 


i i i i i 1 1 1 1 
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TEST CHANGE FLAG 

THE CHANGE СОММАМЕ 
RESET CHANGE FLAG 

WRITE OUT LINDERL INES IN 
DIGIT CELLS 5 & © 

POINT TO DIGIT 5 


БЕТ 2 HEX DIGITS 
GET ADDRES 
PUT DATA IN MEMORY 

IF THE WRITE 

WAS вап 

WRITE CUT 2 HYFHENS 
TO THE DIGIT CELLS 

CLEAR STEF 

MODE FLAG 

IF FLAG 
GITO Е 
GO BACK то CONTROL 


THROUGH ANI! EXAMINE МЕМОКУ COMMANDS: 


LEX 
INX 
BRA 


Lox 
пех 
вка 


Lux 
DEX 
LUX 
BRA 


Lux 
спав 
INX 
CLRA 
TSTE 
BFL 
сома 
JSR 
STX 
JSR 
JSR 
BRA 


INC 
BRA 


ПЕС 
пав 
ЕСВ 


АПОК 


МЕХТ 


ADDRES 


O, x 
NEXT 


ABRAL 


ALIDARX 
ADURSS 
ПОСКЕЕ 
ADIRGUT 
CONTNS 


MODFLG 
EXAMNE 


MODFLG 
#3 
фес 


INCREMENT 
THE 


ПЕСКЕМЕМТ 
ТНЕ 


GET CURRENT ADDRESS 
BACK UF CNE BYTE 
GET THE CONTENTS 


GET CURRENT ADDRESS 

GET CONTENTS 

POINT ТО NEXT BYTE 
Е 


SET UF OFFS 
NEGATIVE? 

NO 

YES 

CALCULATE THE OFFSET 
ADDRESS 

DO А СЕЛГЕ 


DISPLAY ADDRESS 
GO OUTFUT CONTENTS 


SET FLAG ТО STEP 
GO SHARE CODE 


SET FLAG TO "SET РС" 
DISPLAY "PC" 
SKIF 2 
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002904 
00291A 
00292A 
002934 
002944 
002256 
002954 
002974 
002984 
002994 
003004 
00301А 
003024 
оозоза 
003044 
00305A 
003046 
0602076 
023056 


F97C 
Е97Е 
F981 
2984 
Е987 
موم‎ 
F9&C 
БУВЕ 
F990 
F992 
F994 
F994 
ووو‎ 
РЭА 


0 


FSF 
۵2 
4 
7 


с 
во 
во 
во 
7с 
ПЕ 
26 
га 
ПЕ 
76 
^7 
96 


09 А ЕХАММЕ 
FEF2 А 

РЕВ» А 

047 а 

0046 А CONTNS 
38 А 

37 А 

on 2770 

27 ^ 

зе А 

06 А 

39 А 

07 А 

ЕЗЕФ А 

ОЗ ЕРАЗ 0 

Е Е A 

oo A 1 
FIB а 

ЕЗЕ? A 
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(ПАВ 
JSR 
JSR 
JSR 
INC 
LDX 
гаа 
BFL 
LOX 
LDAA 
STAA 
LDAA 
STAA 
JMF 
BEQ 
JMF 
ТАА 
JSR 
МР 


#7 
ПОСКЕЕ 
PUTZ 
GETADD 
CHNGFL 
6105-5 
MODFLG 
мотпо 
USRSTK 
Апокзе 
لات‎ 
ADDR: 
7X 
CONTRL 
NOT OO 1 
CHANGE 
O, x 


ZHX 
CUNTRL. 


DISPLAY " " 
DO CR/LF 


SET CHANGE FLAG 

GET FULL 16 BIT ADDRESS 
IF THE FLAG IS NOT 7 
SKIP TO NüTDO 

BET USER STACK POINTER 


SET HIGH BYTE OF PC 

SET LOW BYTE OF PC 

IF МОТ STEP MODE, CONTINUE 
ELSE GOTO CHANGE 


FETCH DATA 
ОЏТРШТ 2 HEX DIGITS 
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00310 * 
00311 * ТАРЕ HANDLING ROUTINES 

00312 * 

00313 * ТАРЕ FUNCH ROUTINE 

00314 + 

00315А РУАА FUNCH LEX EXTTAF EXTERNAL TAFE RÜOLITINET 
0021464 402 СРХ #ХТАРЕ 

00317A ЕУВО ВМЕ ***5 МО, SKIF NEXT INSTRUCTION 
0602156 2 JMF ХРИМСН JUMP ТО EXTERNAL ROLITINE 


DOCRLF — DG CR/LF 
"BEGIN" 
INFUT BEGINNING 5 


А 
003196 65 А 
003206 FES 6 
РУВА ЕП FOSC А 
۴759 DF ЗЕ 6 
РУВЕ Се 06 А 

А 
А 
А 
А 
5 


"END" 
G'saru INPUT ЕМО ADORE 
ENDATE 


003246 F?C1 BD ЕПЗС 
0602256 РУСА DF 40 


F9C6 Có O1 "1 BLANK DIGITS 5 & © 
РУС ЕП 59 Рита 
РУСВ &D os 6 Римсно ПО ТНЕ ЗАУЕ 
ЕСІ #0 SA FA2v Римснг ТАРЕ CFF, DELAY, RESET АСТА 
33064 FCF BD FA7E ТРПОМЕ DONE M SAGE 
002318 FvD2 7E FšE9 CONTRL. 
00332 * 


CNDIELA WAIT FOR SWITCH 
заста SET АСТА 
REMWINI! REWIND THE TAFE 


۴793 BD Е024 
FUR ЕП РАВЗ 


A 
^ 
2905 BU FE4S A FLUNCHO JSR 
А 
^ 


00336 * 
00337 * SAVE 1 BLOCK CF DATA TO THE ТАРЕ 
00338 * 
ООЗЗФА ЕУПЕ 86 02 А SAVE пада سیا‎ CML 
003404 F9EO 97 54 6 STAA TBUFF WRITE COMMAND INTO BUFFER 
003414 FIEZ ПЕ 40 6 Lux ЕМПАПО CALCULATE 
003424 ЕЗЕ4 96 3 A сова BEGAnD THE 
003430 FIES Пе ЗЕ A LTAB BEGADU«1 SIZE 
003444 РУЕЗ 43 сома ОЕ 
0602456 РУЕЯ ©з COME THE 
003464 FEA CB O1 ^ АПОВ #1 BLOCK 
003470 ЕФЕС 89 ОО А апса #0 
ООЗАЗА F9EE ВО ЕППС А чек لاع مادام‎ 
003476 FIFL ОЗ INX ADC 1 END TEST 
OA د۴7۴‎ DF 59 А STX TBLFF*S SIZE INTO BUFFER 
۴7۴4 Се 05 А гав #5 ADD OVERHEAD 
FOFS ЕП FOE? А JSR АПОВХ РОК 
FOF? DF 55 6 STX TBUFF+1 BYTES TO SAVE, 5 
F9FB DE 3E А Lux BEGALC START ADDR INTO BUFFER 
ООЗ55А РУРО DF 57 ^ STX ТЕЦРЕ +3 
0035684 F9FF CE 0003 A LDX #3 SEND 
003576 FA02 ПЕ 52 A STX COLINTR THE 
003584 ЕАО4 СЕ 0054 A: LEX #7 BUFF WRITE COMMAND 
0035%А ЕАО7 ED FDOC А JSR СИТТАР ANI! SIZE. 
003604 ҒАОА 7F 0030 А CLR снкзим СНКЗЫМ + O 
003416 FAOD СЕ 0004 А LOX #4 WRITE A HEADER 
003624 FA10 ПЕ 52 A STX COLINTR OF THE 
003638 ۴۵12 СЕ 0057 А Кох #ТЕЦҒЕ +35 START ADDR 
^03644 FAIS BD FDOC А JSR CLIT TAF AND THE SIZE*1. 
O3654 FA1& DE 59 A LUX TRUFF+S THEN 
003664 FAIA DF 52 A STX COLINTR SAVE 
003676 FAIC 27 05 ЕА2З BEG SAVEL 
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ЗЕ А LOX весапо ТНЕ 
Fooc А JSR QUTTAF DATA. 


30 A ЗАУЕТ LIAA CHE SUM SAVE 
NEGA THE NEGATIVE 
А JMF ОШТЕЕ CHECKSLIM, AND RETURN 


+ 

# REWIND TO CLEAR LEADER, WAIT FOR 2 
+ RESET THE BAUD RATE AND В = "DONE" 
* 


REWIND ТО CLEAR LEADER 
WAIT FOR SWITCH 


FUNCHZ 


DDD 
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+ 
# ТАРЕ LOAD ROUTINE 
+ 
LOAD LUX EXTTAF 1$ THERE AN EXTERNAL 
СРХ #ХТАРЕ TAFE RUOLITINE > 
ENE #+5 мо, ІР NEXT INSTRUCTION 
JMF XL DAU 
Ч DCOCRLF По CR/LF 
DISPLAY "Loan" 
BLANK DIGITS S 7 
ПАА STALL ТО LET HIM 
LWAIT JSR EE THE LOAD MESSAGE 
DECA 
ENE LWAIT 
oo ER гоапо 
OO4Q00A IMF CUNTRL 
00401 * 
0200026 LOALIO CINDELA WAIT FOR SWITCH 
ооаоза SACIA SETUP АСТА Ft ТАРЕ 
00404а REWIND REWIND TO HOLE 
00405A REALI КЕАП ТАРЕ 
LOATH 


FORCE СНЕС 


зам WRONG 


ве Laert 
12 


OO410A 
241165 


REWIND ТО CLEAR LEADER 
INTELA WAIT FIR SWITCH 


2A К a R ORE АСТА‏ سا 
CHKSUM TEST CHECKSUM АМИ‏ 
LOADS PRINT APPROPRIATE MESSAGE,‏ 004144 
"BAL" (пап‏ 004154 
©К1Р 2 BYTES‏ 0041%8 
LOADS LUAS D" Loan‏ 004178 
ооа1ва ТРООМЕ LUAA LAG‏ 
OO419A ORAA #2 REQUEST CR/LF‏ 
STAA 10-6‏ 004208 


004214 
004224 


РОТА 


00423 * 
00424 * READ СОМЕ RECORD FROM ТАРЕ 
00425 * 
00426 * ENTRY: EEGADD MUST EE VALID 
00427 * ENDAD(O MUST EE VALIU 
004 * EXIT: CARRY = 1 ABORTED 
00429 * КУ = 0 NOT 786 
00430 = ом VALID 
00431 * 

R 


o1 А REAL (гал ЖЯКЕПСМП SEND THE 
Feat а QUTEE 
004348 FASO 7۴ 0030 A CHKSLIM 
00435А ۴۵79 СЕ 0004 А #4 
4366 FASS DF 52 А COUNTR 
3378 FAIS CE 0054 А #ТВОРЕ CHARACTERS 
00438А FASE ЕП FCE3 А INTAF INTO BUFFER. 
004398 FASE 25 15 ҒАВ2 READ1 IF CARRY SET INVALID 


004404 FA?U DE 56 A TRUFF +2? GET SIZE 
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56:0 те 


004410 КАФЕ 27 09 FARA 


00442A A 
004434 А 
004444 ЕСЕЗ م‎ 
004454 з 25 05 2 
0044684 FAAA ЕП Ес44 А 6 
09447A 3 2 
004420 а 


0447А 
о045ой 
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REALL 


REG 
STX 


1 i / + Les ىسا‎ іш 
i RESIDENT MONITOR FOR AS 


REATO 
CCOLINTR 
TELIFF 
INTAF 
READ 


1 TRAINER 


мо DATA READ 0 
CF DATA BLOCK, 


FOINT ТО DESTINATION, 
AND READ THE DATA IN, 
ABORT > 

ADU IN 

THE 

CHECK SUM. 


E 


L 


m Nm m سا سا سا‎ M غ‎ 
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00452 * 
00453 * REWIND! THE ТАРЕ 
00454 * 


00455۵۸ РАВЗ ве 00 REWIND LUAA #REWCMO REWIND, GO ТО START HOLE 


а 
| А FCE IF 2 BYTE 
Џ а كاتنت‎ СОТ TO CLEAR LEADER. 
^ 1 ITEE 
А WATAST LUAE z: NOW, WAIT 
| А HTELIFF FOR THE THREE 
i ^ WSTACMLI КЕОМЕЗТ STATUS 
i А ОЦТЕЕ 
А КЕМІМІ ТМЕЕ STATUS 
004444 А O, x CHARACTERS 
004658 TO COME 


004666 8 


5 ENE КЕМІМІ 
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00470 
00471 
00472 
0473 
00474A 


мары 


Евов 21 
РЕСП 27 


FEOF А 

FE11 4 

FB13 ^ 

ЗА FE14 ^ 

ЗА FR1' ^ 

А 

А 

^ 

6 

6 

6 

6 
00512 
00519 

DE 27 ^ 

ei 39 ^ 

27 11 FB44 

81 3B ^ 

5 27 10 FB47 

05254 FB37 1ع‎ ЗЕ ^ 

0052468 FES? 24 05 FRAO 

00527А FB3B DE 33 ^ 
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SINGLE STEP КОМТІМЕ-ПР CODE IZ FIRST 


NGSTF 


VALCHK 


мот 


VLE 


LEX 
LOX 
LTAA 
та 
LOX 
СМРА 
EEG 
INX 
СЕХ 
ENE 
CMFA 
BCS 


IMF 
МР 
JMF 
(Пав 
JER 
LEX 
Lux 
STX 
JSR 
JMF 


EYTE 


LUX 
СМРА 
EEG 
CMFA 
EEG 
СМРА 
ЕМЕ 
Lux 


LISRSTKE 
bX 
O, X 
вгпата 
BV AL IF 
O, x 
سیا‎ 


#EVALCF 


BRANCH 
"too 


ADROLIT 
CONTRL. 


INSTRUCTIONS 


#33 
RTIGNE 
#ЪЗЕ 
СМЕ1 
SWIADR 


GET USER 6 
GET RTI FC 
Г. CF CODE 


CK 


POINTER 


ADURESS 


MATCH-INVALTO Cone 

LOOK AT NEXT 

TABLE EXHAUSTED? 

пок AGAIN 

GE NUMBER OF BYTES 
ONE BYTE СО 


BRANCH INSTRUCTIONS 
ONE BYTE COTE 

TWO BYTE CATE 

THREE BYTE 6۴٢ 
SPECIAL THREE BYTE 
SPECIAL THREE BYTE 
TWO EYTE 6۴ 
THREE BYTE CODE 
SPECIAL 


THREE BYTE 


TWO BYTE CODE 
HANDLE THREE BYTE COGE 
Twa BYTE 


RETURN TO CONTROL 


- ОР CODE IN A 


GET USERS STACK 
RTS? 

YES 

RTI? 

VES 

SWI? 

NONE OF THE ABOVE 
GET USER SWI 


IN X 
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FESO | FEBS А JMF BRKPNT SET BREAKPOINT AND EXECUTE 
ae 00529А ЕВ40 EE ов А СМЕ1 LEX مه‎ SERVICE IT 
005304 527 


INX 
005316 535 ЕСЕ фес SKIF TWO BYTES 
2A 4 RTSCINE LOX 
۴584۸ FCR 1 
ЕВ47 КТІПМЕ LOX 3 GET RTI ADER 
ЕВ4 20 BRA BRENT BET BREAKPOINT AND EXECUTE 
* 
* ТИП BYTE INSTRUCTIONS - OF CODE IN А 
+ 
i TWO LEX GET STACK IN X 
| LUX bX GET РС 
(Пав 1.Х ОҒЕКАМП IN В 
| СМРА HESE JMF INDEXED? 
EEG 11006 YES 
| CMPA #$AD JSR INDEXE? 
BEG! 
| СМЕА 
1 EEG TRUE ЕК YES 
INX ADD ТЫП TO PROGRAM COUNTER 
| INX MINTER IN X 
| BRA ст BREARPOINT AND EXECUTE 
11100 LOX В сомтатм IAFF SET 
| LOX GET USER INDEX REGISTER 
| ALICIEX Х+В-УХ 


BR BREPNT SET ВКЕАКР МТ АМИ EXECUTE 
* 
* THREE BYTE INSTRUCTIONS - OF COTE IN A 
* 
THREE LUX CK IN X 
Lux 
СМЕА 
ВЕШ 
CMFA "sp 
BE EXT IMF 
INX ADD THREE То 
INX PROGRAM INTER 
INX IN X 
ЕСЕ ІР NEXT TWO BYTES 


ЕХТУМР LTX 1,X GET УМЕ ПЕ 
BRA ВККЕМТ SET ВБЕАКР 


ST INAT ICN 
GINT AND EXECUTE 


* 
00571 # BRANCH INSTRUCTIONS = CF COCE IN A 
0057: % 
00573 + EIGHT BYTES IN RAM ARE EXECIITEU ТО 
00574 * DETERMINE DIRECTION OF BRANCH 
00575 * 
06065766 29 A BRANCH STAA камде INSERT OF COUE 
оо577а 7Е ^ Сова #57Е JMP INSTRUCT ION 
0 6 2H А STAA «МЕРЕЗ BRANCH FALSE 
005794 ЗЕ А STAA аметка BRANCH TRU 
0206 د‎ оз 6 таё ж: BRANCH OFFSET 
00531A 2A A STAA RAMGFF 
тозега РЕУЕ А LEX #ТКЧЕВК BRANCH GOES 
„озаза 2F А STX TRUDE 
оо5&4А FEA7 А LUX #FALSBER BRANCH NOT 
020 6 2C 6 STX FLSDES 
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FB?4 DE 27 ^ LUX USRSTK GET USER STACK IN X 
ЕВ?& Ав 01 А (гал 1.Х CONDITION CODE 
FE?»& EE ОФ 6 LOX 6, X ВЕТ USER РС IN X 
FEYZA 06 TAF 
ЕВӘВ 7E 0029 A IMF RAMCF EXECUTE THE BRANCH 
* 
Ж БЕРМЕН OCCURS IF RETURN 15 НЕКЕ 
+ 
Е ДЕ TRUEER CLEA CLEAR MSE ОР OFFSET 
FRIF E^ O1 А (Пав 1,Х GET АРЕКАМП IN E 
ЕБА1 ZA 01 FBA4 EFL #+3 
Еваз 43 сома МАКЕ WHOLE ПЕ T NEGATIVE 
FEA4 BO FLCC 6 Аппавх AD OFFSET TO ЕС 
ж 
* BRANCH DOES МОТ OCCUR IF RETURN IS HERE 


R INX CORRECT РС FOR СІР COUE 
INX AND 585 
ERA ЕККРМТ 


Ева? 
FRAS 
FEA? 


OU FE 
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00606 


Ғвав C^ 04 
FRAG 


006164 
00417A 
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* BREAKPOINT COMMAND RÜOLITINE 


* 
EFCOINT LUAS 


Lux 
BREFNT STX 
قمعا‎ 


#4 
ПОСЕ Е 
FUTZ 


ВРАПО 
x 
вепата 


DISPLAY ۰ 


GET ADF 


SAVE مع‎ АГ 


INTENTS 


CURRENT. مت‎ 
SAVE INSTRUIET [UN 
INSERT SWI 
IN COUDE 
LS ING FOINTER 
Go EXE 
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* 
# SOFTWARE INTERRUPT SERVICE ROUTINE 
+ IF ENTRY VIA BREAKPOINT OR SINGLE STEF 
ж OF -CODE IS RESTORED 
* 
SWIZRV 5 SAVE USER STACK РСИМТЕК 
7 ACE 
¦ 0-71 
T ТО CHECK 
ВРАПП ІТ А BREAK - 77 

ЕМЕ SWIL 

спад вепата SS TORE ШР-ШППЕ 

STAA O, x 

Е DECREMENT THE FF АМ COUNTER 
EX 
SWIL 541655 GET USER SWI HANDLER УЕСТОК 
0× EXECUTE THE SWI HANDLER 

* 
# ММГ AND TRG SERVICE ROUTINES 
* 


ммізку 5 SAVE USER STACK POINTER 
L 
FCCCEX LOX 
шпал 
LUX 
(Пав 
ERA 
ХАЕХ LOX 
LOA 
LOX 
сове 
вка 
Lux 
сова 
LUAS 
81566 


© амп CC 


хор, 


Рита РАТМТ ТНЕ МЕ У 
ARIUT DISPLAY SELECTED REG 


006704 ЕС17 32 
006718 ЕС18 BO Е 
006728 ЕС1В 7E FSE 


DUTZHX 
сомткс 


рр DD рр 


305 
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00674 


00 
07 3 


ANDA 


وم 222 


оғ 
оо аппа 
оо TAA 
RTS 
* 
* 
ТМНЕХ ВЗК 


OG FC43 
о? а 
19 А 
ЕЕ 1 


INHEX1 А 
* 

* INPUT BYTE 
* 


INEE РЕНЕ 
пав 
INEE1 BITE 
007108 EEG 
007116 ECOL А (пал 
007124 Ful ع‎ 
00712A RTS 
00714 * 
00715 ж OUTFIT НЕХ 
00716 * 
00717A i < 6 BSR 
007184, CITA 


غه نا 
72۵٨۵‏ 
007218 


cneygreyr AFTRA? 


INZ 
IMHEX 


O, x 
INHEX 
#15 
OX 
о, x 


ж CONVERT ІМРЫТ CHARACTER FROM ASCII 


ТМЕЕ 
#‡ 7£ 
#‡ 0 
INHEX 
LETS 
Імнгхі 
#7 
HELO 
INHE X 


DIGITS 


оџта 
о, x 


ОИТНЕХ 


"12 
ситне X 


T FIRST CHAF 


COND CHARACTER 
tT Tü HEX 
ВУТЕ 


SAVE IT 


ТШ НЕХ 


GET BYTE 


CONVERT ЕКС 
NOT A HEX 


МОТ $4 - $F, 


So NOT HEX 


Save в 
VAIT FOR REF 


GET THE 


CHARACTER 
КЕТТ E 


B 


GET BYTE 
SAVE Fi 


Бим 
D 7 


RESTORE 


BYTE IN A 
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о? 
07 


o2 ^ 
00740A Есоо А 
00741A FB FEAF 
оотага Eco. A 
007424 
0074445 
00745 
00746 
00747 
E E400 A 
об А 
E401 А 


د دب دجو بب وج د با بب 373733333 


007578 
0076зА 
00767A 
007706 
007714 
007728 
00773A 
00774A 
007754 
00774A 


067756 ЕСЕД 7E 7 


оз 
ETOO 
49 
ЕСОО 
E400 
34 


007894 E403 
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ж CONVERT HEX TO ASCII AND SEND OUT 


"230 
"tio 
ITEE 


ВА 


ACIAXR 


ШІ RATE 


5 
DIGCTU 
DEGETUL 


LOCF 
DIGITIi 
سا‎ =o 


HE EUT EL 
NITE 
x 

1. x 
DIGITI 
SETEC 
NXT 
ПІЗІТ? 
NXT 


cum pu ES t: 
"tco 
IüFLAG 


INITE 


Аста АМП 


ж 

QUTHEX АССА 
CMFA 

СІШТЕЕ 

СШТЕЕІ 

ж 

* DETERMINE 

ж 

вашпқт LIAA 
LUSA 
STAA 

Leur (пал 
INX 
ROLA 

NXT 

SETEN 

JNITEU 

+ 

ж INITIALIZE 

+ 

(пал‏ له 
STAR‏ 
LUAA‏ 
STAA‏ 
CLR‏ 
пал‏ 
STAA‏ 


sila 


ADT FIRST CONVERSION 
<= 9 


YES 
мо - CONVERT А - Е 
SAVE B 


WAIT РОБ TRE 


SENT ИЧЕ CHRACTER 
RE 8 


OF CRT TERMINAL 


CLEAR 150 FLAG 
SET UF Cài FOR RIZING 5 


TIME THE BALD RATE 


SAVE THE FATE COUNTER 


END CF ВАШИ RATE Тен F 


(HIGH BYTE) RATE COUNT 
(LOW BYTE) RATE COUNT 


CODE FRIM TELE 
КАТЕ 


SET FLAG FOR CRT 
CLEAN LIF STACK 


LOOK FOR KEY ESAIN 


SET EAUD RATE 


7 DATA EVEN FASITY,2 STOF 


ENERATUR 


2695 


sae 


ЕСПА CE 
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n 


с 


F4 7 


D s 
^D DD РРРР 


FFE? A 


* 
* 
ТОК, LTX 
* 


BAUDCO‏ ا 
15056 
%өзс‏ 

SEGCTL 


#0876 


SELECT BAUD 


RELEASE BALID GENERATOR 


CARRIAGE RETURN/LINE FEEU АМП NULLS 


CARRIAGE RETURN / LINE ЕЕРП 


* PRINT CHARACTER STRING 


* 
Епатас ۸۵ 
СМРА 


x 

#4 
БАНЧИХ 
OUTEE 


FDATAL 


GET CHARACTER 
END > 


* 
ж 7 
* 5 INS TELE РОК 
* AUTOMATICALLY INSE EY THE 
+ 
* TON CF ГАТА 
* UNTREBSYTES Tü 7 
+ 
Ж EXIT: CARRY CLEAR РОК VALID, CARRY сет РОК INVALID 
INTAF- DATPTR 
Імтағо 
INTAP1 INEE GET ПА 
IF AL 


11176۶2 CMFA 


BETTER 
ІТ 15, 
SET CARRY 


ЕЕ 


SECON Е 
IGNORE 5 
ANT 7 


ПАРЕ 
ZONT CINE 
CHECK FOR FIRST كەتە‎ 
ESCCNT = 1 


FUT DATA IN МЕРУ 


COUNT THE DATA BYTE 


г FOR VAL IU 


ROUTINE GUTFUTS А STRING OF DATA 


ЕМЕ 
INCR 

INTAP3 LOX ПАТРТЕ 
STAR O, X 
бора 
STAA 
INX 
STX TATETR 
Lux COLIN TR 
TEX 

' STX COUNTA 
ENE ІМТАРІ 
CLC 

INTAP4 RTS 

* 

# TH 

* Та THE ТАРЕ 

* ENTRY: Х->пета TO 57 

* COUNTR= REY 


TES TQ 57 


5% 


- 59 


| PAGE 021 41.за:0 Т&РВЫС RESIDENT MONITOR FOR ASCI TRAINER % 
H 3 
| Ерос عم‎ 50 А ОТТАР STX DATPTR SAVE DATE POINTER : 
| FORE ПЕ 50 A питта! Lox DATFTR 

| FD19 ° 1096 0,х GET DATA TO 7 

| Fm? INX 


FUL 
١ 41 
ЕО: 


DATFTR POINT То NEXT 
стт SENT THE пата— 
س¡ ىا‎ МРОАТЕ CHEE SIM 
THE SIAM 

COUNT R COUNT IT 


¥ 2 
QUT TAL IF NOT поме CONT INWE 


* 
FSET THE АСТА 
+ 


ГАТА, 9600 Е 


таста 6 8 


НАТ» SAVES MONITOR EAUD RATE 


о BAUD 
T RATE FUR PLOG 


&-RI 


DATA 


РРРРБФФРР» 


оста 


RATE FUR MONT TOR Ri INE 
nt 

26 

BAUD RESET Бесті RATE 


амп 107۱۱17 65 


* ENTRY: В = МЕ: 
ات‎ 


N 


10005 ғ ПП СЕИ Е 
60662 RETORN WITH 
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ON 
O0894^ 
00256 


СЕТАПО сав 


۵ 
۵ 
۵ 
۵ 
а 
6 
А 
А 
^ 


CHE LCF 


SETUFT 


спад 


пътенх TAE 


5 WROATA 
TEA 

ANDA #17 

3 иепата 
JMF CHE Int 


IN SUT 


INFUIT 


WATCH 7 


INI! Luar F CINE 
ENE KEVIN 
STAR t 


009406 


0206 5 
002426 عم‎ BEC FING 
94م‎ 28 FLAO nec ^ 


29448 FOAL 81 07 А 


Ре 7 ЕМЕ‏ سکیا 
EQOO а (Пав‏ 00246 
00947А КЕК ASLE‏ 
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UNDERLINES IN DIGITS 1 


SET DIGIT POINTER 

GET HIGH BYTE ОР ATURE 
AVE HIGH BYTE 

T LOW BYTE ОР 6:0 
SAVE LOW BY TR 

RE T A BRACE 


AE 1: го! 
питейт 2 НЕХ ORE 
REMIT А ЈЕ 
GET LOWER 2 5 


PUT 2 HEX DIGITS IN E 6 
GET ПЕРЕН 

HEX DIGIT 
INTI LOWER 
HALF се WIRD 
WRITE ТТ TÜ NEXT UTGIT CELL 
GET LOWER HEX 7 

INTO LOWES HALF ШЕ WORT 
WRITE IT ТЯ NEXT DINIT СЕТА 
EXIT ~ СНЕСЕ 1/0 FLAG 


GET А НЕХ 7 
PUT DT 

IN THE 

UFFER HALF 

MORE 


COND НЕХ 7 
GET FIRST DIGIT 7۷ 
COMBINE THE TWO DOITS 
ЕХІ! 


IF A РАЗН 76 
БРОМА LAS 


кір DATA HITE 


WRITE THE GIGIT 
tr FLAG 
LEO DIGITS 


INIT KEY NÌ 


GET 8 BITS OF KH 
LOOK AT NEXT BIT 
IF IT 15 ZERI 0 
BUE 


OTHER 8 БІТ» ОР KE 
Loc АТ МЕХ БІТ 5 
-56- 


00960A 
009610 
00942A 
0009636 
009644 
6009656 
оозева 
оозета 
009684 
0 66 
0095706 
00771А 
009724 


007744 
00975A 
209764 
0605776 
02226 
009794 


* 

* 

* 
FIBS DF 2F А DISFLY STX 
РИВА 34 РЕНА 
РИВВ 37 PSHE 
РОВС СЕ OO4F A LOX 
ЕПВЕ 66 01 а коља 
FDC1 SF DGLOGF СЕКЕ 
РИС? F7 E402 А STAB 
FICS 48 ASLA 
FICA B7 E400 A STAA 
Foc? 24 058 06 ЕРІ. 
ЕПСЕ 33 FULE 
ЕПСС: FULA 
FOCO DE ZF А LOX 
FDCF 39 RTS 
ЕШІО Е6 ОО А NOEXIT LIAE 
ЕШІ2 F7 E402 A STAR 
FOS SF CLRE 
FIG SC DELAY INCE 
Е? 26 FO 64 ENE 
FID? 09 ПЕХ 
FIDA 20 ES 1 BRA 
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SAVEX 
#016176 
#1 
LEDSEG 
LEDIDIG 
МОЕХТТ 
SAVEX 
O, x 
LEDSEG 
DELAY 


DIGLOCF 


NO - LOOK AGAIN 
RESET FOUND FLAG 
CHARACTER IN A 


DISPLAY SIX CHARACTERS 


SAVE X, А, AND В 


POINT TO LAST DIGIT 
SELECT DIGIT 7 
CLEAR 

амп 

SELECT NEXT DIGIT 
STROBE IT 

IF DONE 6 TIMES 
RESTORE X; А, AND E 


EXIT 

GET 7-SEG DISPLAY CODE 
WRITE IT СОТ 

DELAY FOR 

1538 MPU 

CYCLES 

POINT то NEXT 7 

GO BACK FOR NEXT DIGIT 


00985 

00986 

00987 

009۶5826 FDDC DF 2C а 

609896 FDDE DB 2n А 

009906 FDEO 99 2C а 

009914 ҒПЕ2 97 2C ^ 

2609926 ЕПЕ4 07 20 6 

009934 FDE6 DE 2C 6 

009944 FLIES 39 

00995 

00996 

00777 

007786 FIEF 36 

009994 FDEA 4Е 

01000A ЕПЕВ ЕП EF 6۴ 

010014 FDED 2 

010026 ЕПЕЕ 39 

01003 

01004 

01005 

010064 ЕПЕЕ CE 0046 А 

010074 FDF2 DF 48 A 

01600526 ЕПЕ4 29 

21009 

01010 

01011 

01012 

01013 

01014 

01015 

01014 

01017 9000 A 

01018 

01019 

01020 

01021 

01022 9010 A 

01023 9012 А 

01024 9014 А 

01025 9016 A 

01026 9018 А 
9016 A 
0056 A 
zn FE27 
4000 A 


#000 
ЕСП7 
4 


01027A 
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ж 


V! T68BUG RESIDENT MONITOR FOR ASCİ TRAINER” | 
ك‎ $ 


* GENERAL UTILITY ROLITINES 
* 


* 
+ ADD А AND B TO X 
ж 
ADDABX STX TEMPX TEMF STORE FOR X 
апов ТЕМРХ+1 ADD LOW BYTE 
АПСА ТЕМРХ ADL HIGH BYTE 
STAA ТЕМРХ 
STAR ТЕМРХ+1 
LDX TEMFX GET NEW X 
RTS 
* 
ж ADL в ONLY TO X 
* 
АППЕХ FSHA SAVE А 
CLRA CLEAR MSE 
век аппавх 
FULA RESTORE A 
RTS 
* 
ж SET DIGIT 7۳ 
* 
ЗЕТОРТ LIX #DIGIT1 POINT та FIRST 
STX DIGPTR 
RTS 
+ 
* MOVE FROM INTO КАМ 
* 
* FIRST PROM MUST БЕ AT $7000 
* 
ж LOCATIONS $9000-$900F ARE 7 
+ FOR А BANNER MESSAGE DISPLAYED ВУ PDATAL 
ж 
РКГІМ نامع‎ $9000 PROM BANNER BEGINNING 
* 


* LOCATIONS $9010-$701B CONTAIN CONTROL 


* DATA FOR THE ACTUAL MOVE 
С EGU $7010 SOURCE BEGINNING АПОБЕ 
ы Eau $9012 SOURCE END ADDRESS 
DSTREG EQU $9014 DESTINATION BEGINNING ADDRESS 
OSTEND لامع‎ $9016 DESTINATION END ADDRESS 
пететк EQU $97018 DESTINATION STACK апок 
115162۷ EGLI $7014 DESTINATION START. VECTOR 
+ 
LFRCM = TST IGFL А CRT ACTIVE? 
BRL RT мо 
LEX M ; < с VALID FROM 
СРХ "$4153 IS ІТ “А5? 
ВМЕ МОРКОМ ма 
JSR OUTCRL SEND CR/LF ТО ТУВЕ 
LOX #F ROM SENI! BANNER 
JSR тпата. 
JSR QUTCRL SEND CR/LF Та CRT 
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01028A РЕОЕ BE 9016 А 
010396 FE11 FE 9012 А 


510404 FE14 86 00 


01041A ҒЕ16 36 


01042A FE17 BC 9010 A 
010436 FE1A 27 ОЗ РЕ1Р 


01044A FEIC 09 


01045A FE1D 20 FS ҒЕ14 


01046A FE1F ВЕ 9018 
01047A FE22 FE 6 
01048A FE25 6E OO 

01049A ҒЕ27 06 06 

01050A ҒЕ29 BD РЕФЕ 
01051A ҒЕ2С C6 OZ 

01052A ҒЕ2Е BD FEES 
о105за FES1 ВП 7 
01054A FE34 &E 0026 
01055A ҒЕЗ7 7E 97 
01056A ҒЕЗА BD ЕСП4 
01057A ممعم‎ СЕ 7 
01058A ЕЕ4О ВП 7 
010576 FE42 ЕП 4 


^ 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 


01040A FE4& 20 ЕС ҒЕЗ4 


01041 
01062 
01063 


010644 FE4S #6 78 
01065А РЕДА CE 2710 


0104460 РЕ4П Ov 
010674 РЕЗЕ 01 
01066 
010 


А 
۵ 


» Ес 8 


01070A FESZ 26 مع‎ 0 


010714 FES4 39 
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(5 
LDX 
LDAA 
PSHA 
CPX 
BEG 
DEX 
BRA 
LPROM2 LOS 
LEX 
JMP 
LTAB 
JSR 
LIAB 
JSR 
JSR 
LDS 
JMF 
NOPROM JSR 
LOX 
JSR 
JSR 
BRA 


NOCRT 


LOUT 


* 


ایر بدا 


- DSTEND 


SRCEND 
OX 


SRCBEG 
LPROMZ 


LPROM1 
DSTSTK 
петвоу 
O, X 
#64 
PUTA 
"$2 
RGSCRL 
PUTZ 
#TOFSTK 
CONTRL 
QLITCRL 
#1001 
PDATAL 
CLITCRL. 
LOUT 


كغ ىپ‡¶‡ ؟⁄ Зона‏ ° 
ىە авст TRAINER‏ 

POINT TO DESTINATION 

POINT ТО SOURCE 


GET BYTE 
MOVE IT 


ITOR. 


MOVE ANOTHER BYTE 

GET TARGET STACK POINTER 
GET START VECTOR 

Go! 


"АСТА" => DISPLAY 
RESTORE BUG STACK 


PRINT "САМ?Т FIND BASIC" 


BACK TO CONTROL 


ж PROVIDE DELAY ЕСК ТАРЕ ТО START 


* 

омпеса LIAA 

لاا ع600۴ )م 

XLOOF DEX 
МОР 
ВМЕ 
DECA 
ENE 
RTS 


#120 
#10000 


xL enr. 


AL ccr 


12 SECONDS 

100 MILLISEC (ПОР 
10 MICROSEC HERE 
Ta 

HERE 
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35 š КОДА 
FES7 28 ОЗ FESC BMT 


1 010786 FESS 7E FD% А JMP 

010794 FESC BD FC31 A JSR 
010804 FESF 97 47 А INCRTO STAA ІМСНАК 
010814 FE61 8D ОЗ FE66 BSR WRDATA WRITE. THE CHARACTER 
010820 РЕ6З 96 47 А LDAA INCHAR RESTORE THE CHAR TO A 
01083A FE65 39 RTS 
01084 * 
91085 ж CONVERT HEX DIGIT ТО LED SEGMENT CODE 
01086 * 
01087A РЕ&& 37 икпата РЕНЕ SAVE В 
010886 ҒЕ67 16 TAB PUT HEX DIGIT IN B FOR OFFSET 
0160576 FESS 70 0044 A TST NOWRF IF NO-WRITE FLAG 15 SET 
010904 FEGB 26 17 4 BNE ИКПОМЕ SKIF THE WRITE 
010918 FEDO 7D OOSC A TST IGFLAG CRT ACTIVE? 
010924 FE7O 2А ОЗ FE75 BFL WR2LED мо 
о109за РЕ72 ЕП FC64 A JSR CLITHEX YES 
010944 ЕЕ7 CE FFS1 A WR2LED LOX #TBL GET TABLE ADDRESS 
01095А РЕ78 ВП FOE? А JSR аповх DETERMINE CHARACTER 65 
010966 FE7B Ав 00 А LDAA OX GET THE DISPLAY CODE 
010974 FE7D ПЕ 48 6 LEX DIGFTR GET DIGIT POINTER 
010726 FE7F А7 ОО ^ STAA OX DISFLAY THE 7 
01607۶7۶۵ РЕЗ! 08 INX FOINT TO NEXT 
011004 FES2 DF 48 ^ STX DIGPTR DIGIT 
1101A 0044 A WRDCNE CLR NOWRF CLEAR NO-WRITE FLAG 
311024 PULE RESTORE B 
01103A RTS 
01104 * 
01105 ж DISPLAY TWO CHARACTERS 
01106 * 
01107 * CHECK FOR ACTIVE CRT, АМП IF THERE 
01108 * SEND CHARACTERS Та IT, CHARACTERS 
01102 ж ALWAYS GO TO LED^S 
01110 * 
01111 * В = DISPLAY CODE CN ENTRY 
01112 * 
011136 FES? 8 Рита ASLE CALCULATE OFFSET CF STRING 
011144 3 А.В 
01115A : LEX #STRNG? POINT TO TABLE ВАЗЕ 
011154 чек خم‎ GET STRING ADDRESS 
01117А ТАА о, x 
01118A STAA DIGITS 
O1119A INX 
011208 (гал O, x 

STAA DIGITA 

LUAR #2 

ERA FLUTCRT 


+ 
ж DISPLAY FOUR CHARACTERS 
* 

Рита 


FFé1 A #STRNG4 -60- 
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011334 
11134A 
01135A 
01134A 
01137A 
01138A 
01139A 
01140A 
01141A 
01142A 
01143A 
01144A 
01145A 
01144A 
01147A 
011458 
011494 
0115084 
011514 
01152A 
01153A 
01154A РЕСЕ 2А 10 
01155A 0 
01154A FEDS 27 05 
011574 
01158А 
^11594 
1160А 
01161А 
01162А 
01163A 
01144A 
01145A 
011466 
01167 
01168 
01168 
011708 
01171A 
011728 
01173 
01174А 
01175 
01176 * 
01177 * 
01178 
01177A 


PUTCRT 


CHE TOF 


FUTRTS 


RL 


РРРРР 


SEND 


FZ 
пе 
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LIAA 
ЕСЕ 


CARRIAGE RETURN 
IF CRT ACTIVE 


DIGITI 


اا 
016112 


0× 
DIGITS 


0× 
116114 
#4 
IOFLAG 
PUTRTS 
#91 
IOFLAG 


OX 
CUTEE 


ТОРЫ 
PUTRTS 
#1 

#+7 
#$20 
СИТЕЕ 
#2 

#+5 
QUTCRL 
тогаз 
#ФЕС 
IOFLAG 


#2 

ec 
#1 
TOFLAG 
IGFLAG 


CRT ACTIVE? 
NO ~ GET QUT 
YES - REQUEST SPACE 


SEND STRING ТО CRT 


SPACE REQUE: 


SENI! SFACE 


REGU 


GET 1/0 FLAG 
CLEAR THE REGU 


REQUEST CR/LF 
IP 2 
REQUEST 


SPACE 


/ LINE FEED 
SAVE B 

AVE A 

ET REQUEST FLAC 
SEND IT 
RESTORE А 
КЕЗТОКЕ В 


01190A FEFB 
011918 
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FEFE 01 501,561 
011926 FFO1 00 
011936 FFO4 oo 
011946 FFO7 oo 
011954 ҒҒОА oo 
011964 ҒҒОП oo 
01197A FF10 оо 
01198А FF13 oo 
01199 


110 BAUD 
150 BAUD 
$00, ФАР, 500 300 BAUD 
$00,$56,$06 600 BAUD 
$00,$2F,$0B 1200 BAUD 
$00, $20, $OA 1800 BAUD 
$00,$15,$0С 2400 BAUL 
%00.%08,%0% 4800 BAUD 


500, 500, $08 9600 BAUD 
* 


01201 
01202 
01203 
01204A 4646 oo 
012054 FF1B 12 


012068 FF25 21 
012076 FF26 3e 
012086 0 41 
012094 FF2F 51 
012106 FF34 61 
012114 FF38 71 
012126 FF3C 83 
012134 РЕЗЕ 23 
012144 FF41 аз 
012154 FF42 вз 
012166 3 сз 
012176 568 03 
012188 882 ЕЗ 
012194 БЕДЕ F3 
01220 FFS1 
01221 

01222 

01223 

01224 

012254 1 FC 
012266 2 60 
012276 РЕ5З па 


012286 4 2 
01227A 66 
012301 ве 
012314 BE 
01232A EO 
о123за ҒЕ 
01234A EG 
012354 EE 
012566 SF 
vc 
7А 
01 А 9E 
01240A SE 
01241 FF61 
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ж TABLE OF ILLEGAL ОР CODES 


+ 
VALOP FCR 
ЕСВ 
ЕСЕ 
ЕСВ 
ЕСВ 
ЕСВ 
ЕСВ 
ЕСВ 
ЕСЕ 
ЕСВ 
ЕСЕ 
FCR 
ЕСЕ 
FCB 
FCR 
FCR 
ЕМАЦОР EQU 
* 


0,2,3,4,5 


$12,$13,$14,$15,$18,$1А, $1С, $1D, $1E, $1F 


$21 

$38, $36, 4301 $30 
$41, $42, $45, $48, $4Е 
$51,$52,$55,$58,$5Е 
561,%62,%65,Ф6Е 
%71,%72,%75,%7В8 
33,%87, $8F 

573, $90 

ФАЗ 

ФВЗ 

%С2,%С7.%6СС,ФСП»ФСҒ 

$03, Фос, $00 

ЕЗ, ФЕС, ФЕП 
$F3,$FC,$FD 

* 


* TABLE ОР HEX DIGIT DISPLAY 


* CODES 

* 

TBL ЕСВ 
ЕСЕ 
ЕСВ 
FCE 
FCE 
FCE 
FCH 
ЕСВ 
ЕСЕ 
FCE 
ЕСЕ 
ЕСЕ 
ЕСЕ 
ЕСЕ 
ЕСЕ 
ЕСЕ 

ENDTBL EGLI 


ФЕС 
$60 
$DA 
$F 
$66 
ве 
ФВЕ 
ФЕО 
ФРЕ 
ФЕС 
$EE 


$74 


TMH OM D W@ O N O (N Pb ¢! N e O 
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012426 FF61 
012494 3 
01250A 5 
01251 

012528 ۶ 
012534 86 
012546 68 
01255 

012566 FF71 
01257А FF73 
012556 FF7S 
01259 

01240A 7 
012616 FF7B 
012626 787 
01263 

012646 1 
012654 FF&3 
012666 5 
01267 

012695۸ 7 
012676 8 
01270A 8 
71271 


412728 1 


012736 3 
012740 5 
01275 

012766 7۶ 
012776 FFE 
01276 ۴۳7۲ 


1 
FFAS 
FFAS 


РЕДУ 
FFAB 
FF Ali 


7АЕС 
2АФЕ 
44 


1CFC 
EE7A 
4c 


ЗЕЕЕ 
7002 
42 


ВЕЗА 
ЗА7А 
47 


EER“ 
ITOT 
41 


1010 
1010 
0000 


EEFC 
ОСЕЕ 
41 


0000 
0000 
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РР PPD DDD DDD РРР РРР РРР 


гг 


STRNG4 РОВ 
РОВ 
FCC 


РОВ 
РОВ 
FCC 


FOE 
FOB 
ЕСС 


FOB 
РОВ 
FCC 


РОВ 
РОВ 
For 


РОВ 
РОВ 
РОВ 


FOE 
FUE 
FCC 


РОВ 
РОВ 


FOUR CHARACTER STRINGS - 


%7АҒС 
%2А9Е 
4, ПОМЕ , 


$iCFC 
ФЕЕ7А 
4.1061 


$3 


ФВЕЗА 
$3074 
4, GOCE 


$1010 
$1010 
0,0 


ФЕЕЗС 


$0000 
A FECE 


$0000 
$0000 
аха 


LOAD : CODE = 1 


BAL- 


- 
о 
a 
m 
" 
M 


GOOD + CODE = 3 


CODE = 4 
UNDERLINES ¢ CODE = 5 
АСТА : CODE = 4 


FCCC : CODE 7 


"Bor CODE У oF 
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21290 
912916 FFB1 
012924 FFB3 
01293 
012946 5 
01295А FFB7 
01296 
01297А РЕВ? 
01279856 РЕВВ 
01279 
013006 ҒҒЕП 
013016 7۴ 
01302 
613036 1 
01304A FFC3 
01305 
Oi13064 5 
01307A FFC7 
01208 
2012096 РЕСУ 
о12104 РЕСВ 
01211 
O12128 РЕСІ 
О1З1ЗА FFCF 
01214 


013196 7 


1010 
0000 


0000 
0000 
саса 
0202 
zn 


ЗРСЕ 


42 


ЗЕЕ 
42 
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* 
* TWO СНА 
* 
STRNGZ FDE 
РОВ 
+ 
РОВ 
РОВ 
* 
РОВ 
ЕСС 
* 
РОВ 
FCC 
* 
РОВ 
FCC 
* 
РОВ 
FCC 
* 
РОВ 
FCC 
* 
FOE 
FEC 
+ 
FOE 
FCC 
* 
ЕПЕ 
FCC 


$1010 
o 


$0000 
o 


$3EVE 
2, RE 


ФФЕ?А 
2, ЕМ 


$7CCE 


2, Це 


КАСТЕК STRINGS ˆ 


UNDIERLINES : CODE = O 


BLANKS : CODE = 1 


COLE = 2 


НУРНЕМ : CODE = 3 


ВР 


ВЕ 


ЕМ 


ur: 


FC 


CODE = 4 
CODE = 5 
CODE = © 
CODE = 7 
CODE - 


BLANKS š CODE = T 
EXAMINE 7 
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PAGE 
01321 * 
01322 ж 
71323 * 
1824 * 
013258 79 43 ^ МРКОМ ЕСС 
013266 8 04 А FCB 
01327 ж 
01328 + CARRIAGE 
0132 * 
0133608 ЕҒЕФ on A CRLSTR ЕСЕ 
* 
+ SET THE 
* 
FFF& ORG 


FFFS FOR 
FFFA FUR 
БРЕС FDE 
FFFE РОВ 

END 
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MISCELLANEOUS STRINGS 


/CAN^T FINI! РКОМ/ 
4 


RETURN; 


LINE FEED 


ФОП, ФОА, 0, 0,0, 4 


МЕСТЬ 


$FFFE 
IRG 
ЕМІЗКУ 
NMI 
RSTART 


MASKABLE INT HANDLER АПК 
SOFTWARE INT HANDLER АПК 
NON MASKABLE INT HANDLE АПК 
RESET HANDLER АПК 


